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DSILLING METHOD AND APPARATUS 

This invention r«l«t«a to a m«hod and sppaira^ue for 
drilling and lining a borehole^ 

Conventipnally. a borehole 1» first dcillod by a 
drilling asaanbly. vhich !& ra&ov«d from the borehole* 
and a lining »»»e»bly i» aubeeqiiantly inaarted into th« 
borehola and nsually cemented in place. 

However, clxle procedura is nnsatiaf actory in an 
nnconsolidated focmation and/or when tha borehole is 
horizontal or highly deviated from tha verticals since 
tha walls of the borehole may collapse before the lining 
asfiembly can be inserted* In order to overcome chis 
difficulty it has bean anggaatad to provide the drilling 
assembly with a casing which is rotated and which is 
formed with a ceaning bit for reaming the borehole to a 
larger diameter than the casing, which ia left in the 
borehole as a lining while tha rest pf the drilling 
aasembly is withdrawn (see OB-A-2 064 D08 and BP-Al-o 
2tl 3S4>, Snch a procedure could only produce short 
lengths of borehole* because, of the friction between the 
casing and the borebole walls and 



the resiBtance to rot-ation of tJi© casing provided by th* 
cMTiiiig bir Corm«d on the casing. Thaire is chus a 
eerioue problem to be solved, particularly If boreholes 
more thatt ISOm in length are to be aehlsvsd. as is often 
required in the petroleum industry^ 

In order, to overcome this problsm, ths present invention 
is bassd on the idea oC advancing a lining assembly and 
a drilling asswbly together and withdrawing the 
drilling aesenbly tbrongh the lining asssmbly once the 
drilling operation is complete or if ths drilling tool 
bscomas stuck or needs to be replaced. 

The invention provides a msthod of drilling and lining a 
borehole, comprising the steps of (a) drilling a 
borehole by advancing a drilling assembly driving a 
drilling tool which makss the borehols and 
simultansously advancing a lining assembly surrounding 
the driving asssmbly « so as to line the borehole which 
is being Ccrit^d by the drilling assembly indepondently 
of the lining assembly and which has a diameter greater 
than the external diamater of ths lining assembly* and 
fitibsequently (b) withdrawing the drilling assembly 
through the lining assembly and leaving the lining 
assembly in the borehole. Preferably, the lining 
assembly is cemented in place before step (b). 



The invention also proviUes apparatus for drilling and 
lining a borahola, compriaing a lining a»a«mbiy* a 
dcilllDO aasMbly which extends ttirough the lining 
asseably, "nd a drilling tool which Ib independent of 
the lining astenbly and which U drivable by the 
drilling aaaeably for drilling a borehole having a 
diaiaetar greater than the external diameter of the 
lining aeaembly- tha drilling aeaembly being 
withdrawable through the lining aeienbly' 

It is possible to leave all or pact of the drilling tool 
behind when withdrawing the drilling assettbly, but 
preferably thA tool Is also withdrawable through the 
lining assembly; this can be achieved with a tool 
comprising reaming means which are movable between an 
operative position and an Inoperative position in which 
the maximum transverse dimension of the tool is less 
than the mlnimwn Internal diameter of the lining 
aeeembly. 

The lining assembly may be advanced simultaneously by 
being drawn along by tbe drilling aoBoably, for which 
purpose it may be connected to the drilling aesembly by 
releasable locking means. Since the lining assembly is 
pulled by the drilling assembly (rather than p\ished. as 
In GB-A-2054 OOB and BP-Al-0 241 3S4). the lining 



«BS«BbLy can b« k«t lo t«nsioB, ttaie avoidiny any riak 
of collapae of th« Itnina asRambly «hco«i«h buckling 
undar eempraaalon. in ortar to taflwoa friction 
realfitin? tha advanea a< tha lining aaaambly. It may be 
rotated, e.g., via the drilling aaaambly. 

The invention will be daaeribed fucthec, by way ot 
example only, with retaienca to the aeconpanying 
drawings, in which: 

Fig 1 is « diagcanwatlc axlax aactlon through a borehole 
drilling and lining apparatus, in which the axial and 
radial dimensions are not to eoale: and 

Pig 2 i» a section on line x-x in Figure i. 

m the following deaeriptlon all the dinenaiona are 
typical dimensions given only as examples; thay ace not 
to be taken aa limiting or raatrlcting th» scope of the 
invention. The apparatus llluatrated eompciaas a 
drilling assembly I which extends through a lining 
asaenbly 2 and which carries a drilling tool 3. 



The lining assembly 2 la mainly »ade up eC steel pipe 
Joints of aeamlasa casing or linar pipe with an outer 



alametet oC 7.00 inch (\78wii) aad an lnn« dtam»t*r of 
6.18 Inch (I57n«). Th* nlnlmun internal dlamatas ot tti« 
iinlBfl aB»«mbly i» 4.60 inch (117«)- 

Tha «cmin« asaembly 1 l» Minly «P ot ataal pip* 

joints of drill celiac type with an outac diamatar of 
4. so Inoh (114Mn). drilling tool 3 !■ a eombiaatlon 

tool comptlaing a pilot bola bit 4 ot 4, SO inch (IM«»> 
diamater carrying a hydra^lioally opatatad under-reamer 
havin« atma « eapablo o£ drilling a hola 8. SO inch 
(216iBm) in diamatat whan in the opacativa poaition («o 
Shown). The ar«B 6 ate collapalbU to an inoperative 
position in which the majciau* ttanovarae dinension ot 
the tool 3 ie BO greater than the diaaater of the pilot 
hol« drilled by the bit 4. In this position the tool 3 
can be withdrawn together with the drllUng aaaembiy 1 
through the lining ascembly 2. 

The tool ia driven by an hydraulic drilling motor 7 
whioh 1b 4.50 inch {114««J in diaaeter, with the 
possibility of ualng a straight motor, a single bend 
■otor, or a multiple (e.g-3) bend motor for dicoctioaal 
drilling oc steering. The motor 7 is arranged 1« a 
seamless liner 9. outer diameter 5.50 inch <140««) and 
inner diameter 4. 65 Inch (ll«Bm), centralised and fixed 
in the lining assembly t. 



Bhrink fitted Id tha linlnff •Ba.mbly *nd Mvlng Ita 
mnar borfe •aohinad to 4.«0 ibcb <117«m) a* a poll.had 
bora tecaptacla to r.c.lva aaal packing .le».nt» II on 
tba dctlll»9 a«aart)Xy. 

Tha lining aaaa^lY 2 1« ralaa-bly locKad to tba 
drilling a.»a.bly l by a .o-«11.4 J-l»tch aaaainbly 12 
ao that 'tua lining aaaambly advanca. Mltb tba dtilllng 
aaaanbly. Tha j-latcb a.aaably 12 coBpriaaa threa 
waldad J-locklng pa«» or Kays (not abowa) protruding to 
an ctttac dlanatar of 5.20 inob CliJiml «"» » "glon 13 
b«llt up to . dla».tar of 4.-»0 Ineh <ll9m.i> by bTiild-np 
walding on tha dtilling assembly. An 6 ft (2-4 m) 
langth of pipe 1*. »l»Hnlt Clttad in tha lining aBsembly 
and having a -lni.« internal diamatar of 4.7S Inch 
(121 «n> !• -.cbinad on tha innac anrfaoe with a doiibla 
latching profil. to accept tha above-mentioned Ic.ya to 
enabl. locking and nnlocKing of the J-latch a.aembly 12 
in tba »att.er of a bayonet fitting. 

The drilling aaflambly l includea a 

«..anre»ent-«»hil-drilling hole .«vay pacKag. 14 with 
mud pnlae tala«atcy and logging toola .nch aa a g««a 
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«.y an* c—* nol. co«p.ns.«a rveucron tool. In 

..,ion of tne pac..9* i« '^^^ i^^^" °* 

.„..bay 2 .r. of «oneX <Tr.4. I«t« .Hoy. 

circl-ci^is, .«b.Ut... X6 co»prl.i»9 • P-P-p.. • 
oiccul.rin, Port device opoao* by P™Pi« » 

co«pre -P'i- - 

in tb. boay Pt tbo ..batltut. «. * «ou-rotu« 
axi-la, .1..V. valva 17 in tb. iinin, ^ 
opaciad by thp pump pxaaa-ata. 

.nj.r>«r lointB tba drilling 
kbovo a variable awbat or spacer 30in« 

... """" :r"r 

•» • f,^ 



„„tiw «ith a f.Ml« .pun. ..ction 23 with • length of 
40 inch <l«1 .hclnic i*^ *»^» ..•♦»hiy *n4 

having »pliaM di.m.t.r of 5.48 inch 

(Wm-) aad a ««Pth of 0.19 iaeh (*.8«m>. 

Th. Joint 18 i. a nliiino pi-ton slip joint/ j« afla»t«« 
to pen.lt poaitlvo .nap .hutting an4 locking on downward 
.ov«.nt, and with ponltlv aprlng aa.iat.d .nap opening 
ano locking with »ntJici.nt travel to enable 
disengagement of the -Pline eeetlon. 22.23. The 
threshold compreeeive force to ove,:eo«. tba *nap opening 
i. greater than the downward force tequlted to advance 
tbe dttUing ...eably within the lining aaeembiy and 
taanipulate the J-latch aseembly 12. 

The arilling apparatus ae.critoed above enables the 
si«ltaneons drilling of a borehole and setting of 
protective ca.lng in highly devlatefl or horixontaX hole, 
as well as ordinary holes.. The technique and assembly 
permit the achleye«ent of a cased and cenented 
norirontal or highly deviated hole at vertical drilled 
depths of appro*. l-3k« and having horisoatal sections 
of Bore than isoa in extent. 



ThiB cftti b« achieved; 

a^ the end of drillinas 

(3> by p.r«ittin, a^iUlna bit ot fee to 
a.ivo tor .n byareulic .rllli*, «otor .>.t at t.. ««« 

.nablln, th. p.ct.ctlve c.in, to b. rct.t*a (.t a 
l<«.r by tn. .«t.c. «t.tin, *riv e^uip»o.- 

Tb. .bove--..ccit».a «.tbo. apparatus oxhiblt th. 
t«llo«ln9 aav.nt.,.» »v« ot»..r fchniquea an* in 
addition to those Hated above, a* follows: 

tX, the nacee.ity to incur a separate eeauence ct 
o,.„tione tox tbe .etti., ot ca.in,, tb-e le-vin, newxy 
drill.- Wl. unprotected . i. eli»l««t.d'. 

U, tn- axiaiina «ce oc bit la rot.tionallY 
independent ot tb. xinib,. ^bu. per-lttin, different 
.^eeds or rotation to be appli-d to d.iU bit and li»« 
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(3) tne drilling *..«i*ly flrill bit i«y «»• 

polled o.t Of ^h* bol. for cn.nging ct tool- or tor 
„«i.vai .t. -na Of aciixlw. tw "viog c« hlah 
.i.«t-itt-i«»i«' oaplt.x •qoip»«at. co«t»; 

(4, rli. «.t:hod «t in«rtlo» ot ^» «illin* i..«-biy 
vlthia rh. c*Blag p.«i« ^. f I.*il.lli^y of beta, .ble 
drill .na Bi»alt.naou.ly p.ou.ct Ixol.. of (v.rl«bl.) 
IxotlxoiiMl axtent in «ecesB of 600l»: 

C5) it la poaeibla to drill in unconBolidatod 
formatlona. vh.r. bol. eavinfl haa ba«i a problem; 

<«) cetrlaval of tfto drlllin9 aaaanbly after 
drilling I. tarmlnated pefita f^rtha* co»pX.tlo« and/or 
dtilllnff operation* in a well: 

(7) the apparatus al.o permit. tn« addition of 
further toola to the down-hole a.Bembly. -uch a. cement 
olronlatlon equipment and down-hol. .«v.yln, eqnipment. 

tB) the lining aeeenbly can be oeeented in the 
botehol. berore the drlUlug a6«e»bly la withdrawn, 

<9) if the llalng a.aemhly geta stuck during 
drilling, the dcilling aaaembly oan be withdrawn «id 
replaced by another lining »s.«»hly «Bd drilling 
aaaembly of smaller diametar. 
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X. A methoa of dcilllay and lining a borehole, 
comprising the Beqiienttal steps of 

ts) drilllag a borehole l«r advancing a drlllln9 assembly 
driving a driliing tool wHlch «alt.. the borehole and 
eimultaneouely advancing a lining aasembly 
surrounding the drilling assembly, so as to line the 
borehole whleh Is being formed by the drilling 
.aBe»bly independently ot The lining assembly and 
Which has a diameter greater than the external 
dla»*tsr of ths lining assembly, and 

(b) withdrawing the drilling ae.embly through the lining 
.«se«bly and isaving the lining assembly la the 
borehole . 

2 A method as clal.ad In claim l. in vhlch the" lining 
.aaembly U drawn along by the drilling aeeembly during 
6tep <a)e 

3. A method as claimed In claim 1 oc 2. in which the 
lining assembly is rotated during step {a). 

4. A method as ci,i».d in claim 3. ^ w^lc" ^^^s lining 
aa.embly is rotated via the drilling assembly. 
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5 A -etbod « Claimed la .ny precdlng claim, in whlcli 
th« lima, a..eml,ly is cemented In place before etep (b) . 

6. K »ethod a. claimed in any precedina claim. In wUlch 
tbe drilling tool la withdrawn toget^er with the 
drilling aaaembiy. 

7 Apparatu. tor drilling and lining a borehole. 
co«pri.lng a lining a.eembly. • drilling assembly which 
extends through the lining assembly, and a drilling tool 
Which IS independent of the lining assembly and which is 
drlvabla by the dclUlng assembly for dciLling a 
borehol. having a diameter greater than the external 
diameter of the lining eseembly. the drilling as.embly 
being wlrhdtawable thtongh the lining aa.embly. 

a. Apparatus as claimed in claim 7. in which the 
drilling tool comprisee ceamln, means which are movable 
between an operative position and an inoperative 
position in which the maximum transverse dimension of 
tb. tool L- lass than tne minimum internal diameter of 
the lining assembly. 

5. Apparatus aa claimed In claim 7 on 8. including 
cele.eable locKlng means for connecting the lining 
assembly to the drilling assembly so as to be drawn 
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along by it. 

fo. rotating the linia« -«e«bly. 
.,p.«tu. ae cx....a in .a. cX.i.. 7 to XO. in 

::;r:.. .no.™.. . ....-^^ 

..iUin. .otor .or a.ivin, t.e drlUlu. tooX. 

.ppacatu« « ciai».a in any ot cxai«- 7 to .i la 

■ K the Xinin. aa.«»bly include, a non-.eturn viva 
wltxeh the Xlnln^ ^ ^^^^^^^^ 

through which oa«»ent can be sumP 
afisenbiy. 

^..y.rih«d With tefareace to tne 
snhstantialiy »* aescrlbed wxtn 

.coompanyinfl drawlnoa. 

l». th. .«..t.»ylM 



